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One  of  the  choices  made  as  part  of  the  Fiscal  Year  (FY)  2010  budget  and  the 
2010  Quadrennial  Defense  Review  was  to  end  the  production  of  the  Air  Force’s  F-22 
Raptor  fighter  at  187  airplanes  instead  of  procuring  the  Air  Force’s  requirement  of  381 
airplanes.  This  paper  provides  a  retrospective  look  at  the  F-22’s  background  and 
several  risk  categories  the  Department  of  Defense  and  the  Air  Force  considered  and 
ultimately  accepted  during  these  deliberations.  It  employs  the  risk  framework  outlined  in 
the  2010  Quadrennial  Defense  Review,  using  the  categories  of  operational  risk,  force 
management  risk,  institutional  risk  (including  risks  to  the  defense  industrial  base),  and 
future  challenges  risk.  Further,  it  surmises  what  the  compounded  risks  are  today  as  the 
2013  and  beyond  budgets  are  declining,  F-35  deliveries  are  delayed,  and  the  security 
environment  evolves  with  a  new  defense  strategy.  The  risk  of  reducing  F-22  planned 
quantities  varies  by  category,  and  is  not  inconsequential  but  is  manageable.  The  new 
reduced  budget  for  FY13  and  beyond,  and  the  defense  strategy  as  of  January  2012 
complicates  the  calculus  but  must  be  dealt  with  by  the  entire  department  to  ensure 
national  strategic  objectives  will  be  achieved. 


F-22  STRATEGIC  RISK:  A  RETROSPECTIVE  LOOK  WITH  FUTURE  IMPLICATIONS 


DoD  balances  resources  and  risk  ...  [based  on]  the  capabilities  our  Armed 
Forces  need  [and]  the  aggregate  capacity  required  to  accomplish 
missions. 

— 2010  Quadrennial  Defense  Review1 

The  purpose  of  the  Department  of  Defense  (DoD)  is  to  defend  and  advance  the 
interests  of  the  United  States  and  to  provide  military  forces  to  ensure  the  nation’s 
security.2  The  2010  Quadrennial  Defense  Review  (QDR)  asserts  it  is  critical  to  balance 
resources  and  risk  now  and  in  the  future  to  achieve  DoD’s  priority  objectives:  “prevail  in 
today’s  wars,  prevent  and  deter  conflict,  prepare  to  defeat  adversaries  and  succeed  in  a 
wide  range  of  contingencies,  and  preserve  and  enhance  the  All-Volunteer  Force.”3  DoD 
faces  difficult  decisions  every  year  in  budgeting  despite  that  in  2010  the  US  Defense 
budget  exceeded  $693  billion,  over  60  percent  of  the  total  spent  by  the  10  countries  that 
allocate  the  most  for  defense.4  There  are  not  enough  funds  to  fulfill  all  the  Department’s 
needs  to  meet  the  National  Military  Objectives  of  “counter  violent  extremism,  deter  and 
defeat  aggression,  strengthen  international  and  regional  security,  and  shape  the  future 
force”  with  minimum  cost,  schedule,  performance,  personnel,  and  operational  risk.5 

One  of  the  choices  made  as  part  of  the  Fiscal  Year  (FY)  2010  budget  and  the 
2010  QDR  was  to  end  the  production  of  the  Air  Force’s  F-22  fighter  at  1 87  airplanes 
instead  of  procuring  the  Air  Force’s  requirement  of  381  airplanes.6  This  paper  provides 
a  retrospective  look  at  the  F-22’s  background  and  several  risk  categories  DoD  and  the 
Air  Force  considered  and  ultimately  accepted  during  these  deliberations.  Further,  it 
surmises  what  the  compounded  risks  are  today  as  the  2013  and  beyond  budgets  are 
declining,  F-35  deliveries  are  delayed,  and  the  security  environment  evolves. 


Defense  Department  Budgeting  Process  Overview 

In  DoD,  budgetary  decisions  are  complicated.  The  Planning,  Programming, 
Budgeting,  and  Execution  (PPBE)  system,  initially  instituted  by  Secretary  of  Defense 
Robert  McNamara  in  the  1960s,  is  the  foundation  of  the  DoD  strategic  and  budgetary 
decision  making  processes.  It  provides  strategic  guidance,  long-term  phasing  of 
programs  for  all  the  services,  budgeting  to  meet  personnel,  construction,  research  and 
development,  procurement,  sustainment,  and  operations  and  support  needs,  and  a 
mechanism  for  tracking  expenditures.  Each  service  implements  PPBE  to  provide  its 
recommended  annual  and  long-term  budget  to  the  Office  of  the  Secretary  of  Defense 
(OSD)  staff.  OSD  ensures  services  meet  the  intent  of  the  Defense  Planning  Guidance 
and  the  fiscal  realities  of  the  budget,  and  then  combines  the  service  and  defense 
agency  budgets  into  the  DoD  budget.  The  annual  DoD  budget  is  provided  to  the  Office 
of  Budget  and  Management  which  consolidates  all  the  Cabinet  department  budgets  into 
the  President’s  Budget,  which  is  submitted  to  Congress  the  first  week  of  February. 
DoD’s  process  to  develop  the  Future  Years  Defense  Program  (FYDP),  the  five  year 
rolling  budgetary  outlook,  takes  about  a  year  and  a  half  from  gathering  inputs  to  the 
actual  submission  of  the  President’s  Budget  each  year.  The  FY12  base  budget  was 
approved  at  $530.6  billion  and  the  requested  budget  for  FY13  is  $525.4  billion,  both 
excluding  Overseas  Contingency  Operations  (OCO)  supplemental  funds.7 

The  main  thing  PPBE  does  not  provide  is  a  clear  prioritization  of  programs 
between  services.  The  only  clarity  that  emerges  is  if  a  program  is  in  the  budget,  it  is  de 
facto  more  important  than  one  cut  from  or  not  included  in  the  budget.  Services  have 
many  top  priorities  in  order  to  meet  their  prescribed  roles  and  missions.  For  instance, 
the  Air  Force’s  twelve  core  functions  as  described  in  Air  Force  doctrine  are:  Nuclear 
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Deterrence  Operations;  Air  Superiority;  Space  Superiority;  Cyberspace  Superiority; 
Command  and  Control;  Global  Integrated  ISR;  Global  Precision  Attack;  Special 
Operations;  Rapid  Global  Mobility;  Personnel  Recovery;  Agile  Combat  Support;  and 
Building  Partnerships.8  Therefore  programs  that  are  clearly  tied  to  those  areas,  and 
preferably  multiple  functions,  have  a  higher  likelihood  of  making  the  Air  Force’s  cut  line. 

Even  in  the  recent  years  when  the  defense  budget  was  at  its  highest  and  wartime 
supplemental  bills  augmented  the  coffers  of  the  defense  department  while  fighting  two 
wars,  the  services  did  not  have  enough  funding  to  meet  all  their  requirements,  much 
less  their  “desirements.”  So  the  services  are  always  forced  to  make  difficult  choices  in 
order  to  balance  between  research  and  development  of  new  capabilities  and  platforms, 
modification  of  existing  platforms  for  additional  capability  and  service  life,  procurement 
of  new  systems,  sustainment,  military  construction,  and  operations  costs  such  as 
personnel,  fuel,  and  training.  Plus,  for  the  different  capabilities  -  for  example  tactical 
airplanes,  mobility  aircraft,  space  and  satellites,  weapons,  and  enabling  capabilities  like 
datalinks  -  the  corporate  structure  must  determine  how  much  of  each  requirement  will 
be  funded.  Deciding  what  to  recapitalize,  sustain,  retire,  and  initiate  is  a  complex 
decision  process  wherein  the  personnel,  acquisition,  requirements,  and  programming 
communities  must  eventually  come  to  a  consensus  on  how  to  fulfill  the  war  plans  of  the 
combatant  commanders  (CCDRs).  As  part  of  this  process,  the  leadership  must  also 
determine  where  strategic,  operational,  and  tactical  risks  can  be  taken  with  the 
minimum  impact  to  achieving  national  objectives  because  not  all  efforts  can  be  funded. 
Finally,  each  service  makes  all  these  decisions  in  order  to  remain  within  its  Total 
Obligation  Authority,  that  is,  its  share  of  the  DoD  budget  to  accomplish  its  roles. 
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One  mission  set  exclusively  held  by  the  Air  Force  is  to  provide  and  ensure  a 
theater-wide  air  superiority  capability.  Because  of  its  air  dominance,  America  has  not 
lost  a  single  soldier  or  Marine  in  combat  due  to  a  threat  from  the  air  in  well  over  50 
years.9  The  F-15C  Eagle  has  been  the  primary  platform  accomplishing  this  mission 
since  the  mid  1970s.  F-15Cs  can  penetrate  enemy  defenses  and  can  “outperform  and 
outfight  any  current  enemy  aircraft.”10  The  Air  Force  started  development  on  the  next 
air  superiority  platform  in  1986  to  counter  growing  Soviet  threats  with  the  expectation 
that  F-15C  would  exceed  its  service  life  (measured  in  hours);  this  new  program 
eventually  became  the  F-22.  Also,  after  Desert  Storm,  then  Chief  of  Staff  Merrill 
McPeak  announced  that  the  Air  Force  would  never  buy  a  non-stealthy  fighter  again.11 
Although  many  F-15Cs  are  still  in  service,  the  Air  Force  has  now  fielded  the  most 
advanced  fighter  aircraft  in  the  world  which  is  designed  to  counter  more  hostile 
environments  and  replace  some  aging  F-15Cs.  This  airplane  is  the  F-22A  Raptor. 


Figure  1 :  F-22  over  Fort  Monroe,  Virginia  (Air  Force  Photo  by  Tech  Sgt  Ben  Bloker)12 
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F-22A  Raptor  Overview  and  Program  History 

The  F-22  is  the  world’s  preeminent  fighter  airplane.  The  Raptor  “is  designed  to 
project  air  dominance,  rapidly  and  at  great  distances  and  defeat  threats  attempting  to 
deny  access  to  our  nation’s  Air  Force,  Army,  Navy  and  Marine  Corps.  The  F-22  cannot 
be  matched  by  any  known  or  projected  fighter  aircraft.”13  The  F-22  is  the  first  fifth- 
generation  fighter,  and  combines  air-to-air  and  air-to-ground  capabilities  with 
sophisticated  stealth,  supercruise,  maneuverability,  and  integrated  avionics  which  yield 
increased  survivability  and  lethality  over  its  predecessors  and  adversaries. 

The  F-22  began  as  the  Advanced  Tactical  Fighter.  The  program  entered  the 
Demonstration/Validation  phase  in  1986  and  began  the  Engineering,  Manufacturing, 
and  Development  (EMD)  phase  of  the  acquisition  lifecycle  in  1991. 14  The  program 
encountered  many  challenges  throughout  its  development  because  of  the  tremendous 
technology  leaps  being  included,  such  as  integrated  avionics  and  stealth  technology, 
and  the  program  progressed  slower  than  originally  planned.  Delays  in  program 
development  translated  to  cost  increases,  which  frequently  hampered  the  progress  of 
the  F-22  program.  Politically,  some  in  Congress  also  questioned  the  management  of 
the  program,  justifications  for  cost  increases,  and  the  fundamental  need  for  the  system. 
The  F-22  has  often  been  a  polarizing  concept  and  weapon  system  in  political  and  media 
circles.  Fans  extol  the  values  of  the  high  technology  and  unmatched  capability  while 
detractors  decry  the  lack  of  a  requirement  without  a  Cold  War  foe  or  a  true  air 
superiority  peer  and  costs  and  delays  which  were  perceived  as  unacceptable. 

The  F-22  began  Full  Rate  Production  and  achieved  Initial  Operational  Capability 
in  2005,  and  Full  Operational  Capability  was  declared  in  December  2007.  Flowever,  the 
F-22  was  not  used  in  Operation  Iraqi  Freedom  (OIF)  or  Operation  Enduring  Freedom 
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(OEF);  there  was  no  need  for  an  air  superiority  aircraft  with  this  extreme  capability  given 
the  lack  of  robust  enemy  air  defenses  and  the  lack  of  an  opposing  Air  Force  or  air-to-air 
threat  in  those  theaters.  Also,  the  Air  Force  was  just  coming  up  the  learning  curve  in 
terms  of  deployments,  basing,  and  training,  so  despite  being  “operationally  capable,” 
the  entire  system  was  not  ready  for  sustained  combat  operations  in  time  to  make  a 
difference  in  the  earlier  phases  of  OIF  or  OEF.  Moreover,  it  is  not  the  right  aircraft  for 
constant  close  air  support  engagements  as  seen  in  today’s  war  efforts;  there  are  other 
platforms  which  are  better  equipped  to  directly  support  ground  warfighters,  such  as  the 
F-15E,  F-16,  and  B-1,  which  have  more  air-to-ground  weapons  and  the  targeting  pods 
needed  to  meet  the  theater  rules  of  engagement.  Despite  the  lack  of  usage  in  OIF  or 
OEF,  it  does  have  a  critical  role  in  meeting  national  military  objectives  against  more 
credible  air  threats.  F-22  is  first  and  foremost  designed  for  air  superiority,  although  it 
has  an  air-to-ground  capability  as  it  carries  two  1000-lb  Joint  Direct  Attack  Munitions 
(GBU-32)  and  will  be  able  to  employ  eight  250-lb  class  Small  Diameter  Bomb  I  weapons 
(GBU-39/B)  at  subsonic  or  supersonic  speeds  once  Increment  3.1  is  fielded.15  F-22 
represents  a  vital  capability  for  deterring  enemies  and  for  ensuring  success  in  robust 
tactical  air  engagement,  essential  for  the  joint  force  of  today  and  the  future. 

When  the  F-22  program  entered  EMD  in  1991,  the  Air  Force  was  approved  to 
procure  up  to  650  airplanes;  by  1997’s  QDR,  the  quantity  was  reduced  to  339  and  in 
2003,  due  to  an  OSD  budget  cap,  the  number  declined  to  277. 16  At  the  same  time, 
several  studies  were  conducted  inside  and  outside  the  government,  and  many  came  to 
the  conclusion  that  381  was  the  optimum  number  of  F-22s  for  the  Air  Force  to  meet  its 
mission  requirements.17  Eventually,  in  December  2004,  Program  Budget  Decision 
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(PBD)  753  reduced  the  quantity  to  179. 18  Several  years  of  debate  and  attempts  to  add 
additional  F-22s  back  into  the  budget  followed,  but  eventually  the  Secretary  of  Defense 
and  the  President  decided  to  terminate  F-22  production.  Finally,  the  2010  QDR  and  the 
FY1 1  President’s  Budget  announced  the  end  of  the  F-22  production  program,  although 
the  Air  Force  was  allowed  to  buy  a  grand  total  of  1 87  F-22  jets  to  account  for  other 
aircraft  losses  in  OIF  and  OEF  with  savings  reaped  from  a  multi-year  procurement 
program  and  additional  OCO  funds.19  The  inventory  of  187  included  6  Production 
Representative  Test  Vehicle  II  aircraft,  179  production  aircraft,  and  2  previously 
procured  EMD  aircraft  funded  via  RDT&E  funds.20 

As  with  most  production  programs,  F-22  production  became  more  efficient  as  the 
processes  stabilized.  Lockheed-Martin  successfully  delivered  F-22s  on  time  for  more 
than  5  years.21  The  final  production  F-22  Raptor  rolled  off  the  production  line  on  13 
December  2011,  bringing  the  total  inventory  to  185  aircraft,  2  less  than  the  program  of 
record  of  187  due  to  F-22  aircraft  lost  in  accidents.22 

F-22’s  cost,  as  with  any  other  program,  depends  on  the  elements  used  to 
compute  it;  therefore,  it  is  important  to  understand  what  is  involved  and  to  ensure  the 
same  types  of  costs  are  used  when  comparisons  are  made.  The  most  encompassing 
category  is  life  cycle  cost  which  includes  research  and  development,  procurement  of  the 
main  system,  support  equipment,  spares,  operations  and  support,  military  construction, 
and  disposal.  One  of  the  easiest  cost  categories  to  make  comparisons  with  is  flyaway 
cost.  Flyaway  cost  refers  to  the  cost  of  procuring  just  the  prime  mission  equipment 
(e.g.,  an  aircraft).23  F-22’s  flyaway  cost  in  2009  was  about  $143  million;  the  budget 
documentation  submitted  to  Congress  shows  the  average  flyaway  cost  for  the  179 
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production  planes  was  about  $152.5  million.24  As  with  most  programs,  flyaway  costs 
steadily  declined  as  the  contractor  became  more  efficient  in  production;  this  trend  would 
have  continued  if  production  were  not  halted  early.  As  a  metric  to  compare  cost  (using 
FY10  then  year  dollar  calculations),  the  flyaway  cost  of  each  F-22  is  about  4  to  6  times 
greater  than  an  F-15  or  F-16.25  Furthermore,  the  total  F-22  program  cost  is  over  $66 
billion,  significantly  higher  than  originally  budgeted.26  With  the  exception  of  F-35,  F-22 
is  the  most  costly  fighter  aircraft  program  in  history.27 
Why  was  the  F-22  Cancelled? 

Extensive  commentary  exists  surmising  why  the  F-22  program  was  terminated 
early.  Some  of  the  requirements-based  reasons  include:  the  perception  that  it  was  a 
Cold  War  era  weapon  not  needed  in  the  modern  battle  with  no  near  peer;  some 
performance  requirements  which  became  obsolete  were  still  levied  on  the  program  and 
were  more  stringent  than  necessary;  the  belief  that  the  F-35  Joint  Strike  Fighter  would 
offset  fewer  F-22s  at  a  much  lower  cost;  and  political  opposition  trumped  the  military’s 
divided  opinions  of  the  risks.  Some  insurmountable  acquisition  process  criticisms  were: 
significant  numbers  of  costly  modifications  required  immediately  after  fielding  due  to 
obsolescence;  modernization  programs  to  provide  previously  planned  capability  were 
not  well  received;  the  program’s  structure  often  gave  the  contractor  more  leverage  than 
the  government  during  contract  negotiations  when  programmatic  risk  was  higher;  taking 
more  than  19  years  from  the  beginning  of  development  until  initial  operational  capability; 
and  escalating  program  costs  despite  control  measures  being  in  place.  Further,  non¬ 
evolutionary  acquisition  practices,  which  were  common  when  the  program  started,  were 
outdated  by  the  time  the  system  fielded;  an  earlier  evolutionary  acquisition  strategy 
could  have  helped  relieve  some  of  the  demands  on  the  program.  Also,  the  program 
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office  and  the  contractor  underestimated  the  technological  and  political  challenges  they 
undertook.  Plus,  new  and  highly  advanced  technology  is  not  easy  to  develop,  integrate, 
or  field.  Ultimately,  all  the  reasons  listed  above  contributed  to  F-22’s  cancellation. 

Secretary  Gates,  who  ultimately  convinced  the  President  and  Congress  to 
truncate  F-22  production,  indicated  several  reasons  why  he  advocated  for  this  change. 
First,  he  believed  it  was  important  to  reorient  the  US  military  to  winning  unconventional 
conflicts  instead  of  fighting  major  powers.  He  went  on  to  say  that  the  decision  to  end 
F-22  production  (and  C-17  production  and  restructure  Future  Combat  Systems  and 
other  large  changes)  was  “one  of  those  rare  chances  to  match  virtue  to  necessity;  to 
critically  and  ruthlessly  separate  appetites  from  real  requirements.”28  Also,  he  asserted 
that  politics  played  no  role  in  his  analysis.  He  clearly  believed  that  investments  in  other 
technologies  such  as  F-35,  unmanned  aerial  vehicles,  intelligence,  surveillance,  and 
reconnaissance  platforms  as  well  as  special  operations  forces  were  more  vital  to  the 
meeting  the  challenges  of  the  strategic  environment  while  posturing  the  US  military  to 
defend  its  national  interests  around  the  world  today  and  tomorrow  and  minimizing  risk. 
Risk  in  the  Quadrennial  Defense  Review 

Analyzing  strategic  risk  is  a  complicated  proposition  for  several  reasons.  First, 
strategic  risks  are  not  easily  quantified,  so  the  assessments  are  more  qualitative;  also, 
the  time  horizons  in  question  are  typically  longer  than  for  operational  risks.  Next, 
strategic  risks  tend  to  involve  assessments  of  the  unknown.  Strategic  risks  must  be 
viewed  from  many  perspectives,  including  technical,  political,  fiscal,  diplomatic,  and 
perception  of  success.  These  salient  points  highlight  the  difficulty  in  properly  identifying 
and  categorizing  risk,  as  well  as  the  importance  of  continuing  to  relook  assumptions  as 
time  progresses  to  see  what  in  the  environment  may  have  changed.  Strategic  risks 
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tend  to  balance  risk  and  reward,  so  they  are  also  called  “compensated”  risks  because 
taking  the  risk  is  “often  inseparable  from  the  enterprise’s  strategy.”29  For  defense,  the 
decision  to  pursue  or  not  to  pursue  one  program  over  another  definitely  hinges  on 
balancing  risks  with  priorities  and  national  strategy. 

The  2010  QDR  implemented  a  multidisciplinary,  strategy-driven  risk  assessment 
approach  to  address  how  the  DoD  should  manage  risk.  Four  risk  categories  employed 
since  2001  were  used  as  the  framework  to  organize  this  near,  mid,  and  long  term  look 
across  the  Department:  operational;  force  management;  institutional;  and  future 
challenges  risks.  Each  of  these  risk  perspectives  will  be  examined  in  greater  detail. 

Operational  Risk.  The  first  area  to  consider  is  operational  risk,  “the  ability  of  the 
current  force  to  execute  strategy  successfully  within  acceptable  human,  materiel, 
financial,  and  strategic  costs  ...  [including]  the  Department’s  ability  to  execute  current, 
planned,  and  contingency  operations  in  the  near  term.”30  The  first  step  in  determining 
operational  risk  is  to  review  the  CCDRs’  Operational  Plans  (OPLANs)  to  assess 
requirements  and  strategic  assumptions  for  various  scenarios.  Next,  the  total  number 
of  forces  to  fulfill  the  planning  guidance  and  national  strategy  needs  to  be  calculated 
and  gaps  equating  to  risk  identified.  The  department  then  decides  to  accept  the  risk  or 
plan  how  to  mitigate  it.  When  the  QDR  was  written,  DoD’s  espoused  strategy  was  to 
win  today’s  wars,  be  able  to  counter  aggressions  from  two  nation-states  simultaneously 
and  to  cope  with  homeland  defense,  humanitarian  crises,  and  natural  disasters.31 

Air  Combat  Command  (ACC)  expressed  serious  concerns  during  this  timeframe 
with  the  operational  risk  of  F-22  quantities  less  than  381 ,  the  Air  Force’s  articulated 
requirement.  The  Air  Force  never  planned  to  have  a  large  number  of  F-22s,  but  through 
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many  different  studies,  381  F-22s  was  determined  to  be  the  “optimum  number  in  which 
cost,  schedule,  and  warfighting  risk  become  balanced  and  meet  basic  Strategic 
Planning  Guidance  (SPG)  guidance  criteria  of  swiftly  defeating  two  overlapping 
campaigns.”32  An  important  caveat  to  this  number  is  that  these  studies  often  assumed 
maintaining  a  low  operational  risk  level  and  a  fiscally  unconstrained  environment;  these 
assumptions  are  not  necessarily  realistic  when  budgetary  pressures  are  higher  and 
have  greater  than  usual  influence  on  decision  making.  381  F-22s  were  deemed 
adequate  to  cover  76  percent  of  the  CCDRs’  requirements,  which  would  equate  to  240 
Primary  Mission  Aircraft  Inventory  (PMAI)  jets,  i.e.,  combat  coded  and  ready  to  go  to 
war,  as  well  an  adequate  number  for  Backup  Aircraft  Inventory,  Primary  Training  Aircraft 
Inventory,  Primary  Development/Test  Aircraft  Inventory  and  Attrition  Reserve  aircraft.33 

As  a  whole,  OSD  and  Congress  did  not  accept  the  Air  Force’s  strategic  rationale 
for  381  F-22s  or  the  cost  of  the  program,  and  as  discussed  earlier  gradually 
decremented  the  program  to  1 79.  1 79  jets  created  a  significant  operational  risk; 
estimates  indicated  only  29  percent  of  SPG  requirements  could  be  met,  which  was 
deemed  an  unacceptable  level  of  risk  by  the  Air  Force  operations  and  requirements 
communities  because  “the  nation  is  accepting  an  increased  risk  in  terms  of  time  and 
attrition  to  accomplish  the  objectives  outlined  by  the  National  Defense  Strategy.”34  To 
counteract  this  risk,  in  2008  the  Air  Force  tried  to  negotiate  with  OSD  for  an 
intermediate  number  of  268  airplanes.  This  increased  number  would  cover  about  53 
percent  of  the  CCDRs’  requirements  but  was  believed  to  be  a  more  acceptable  level  of 
risk  because  it  could  cover  the  two  most  stressing  scenarios  and  was  fiscally 
constrained.  Additionally,  the  Air  Force  advocated  that  increasing  the  inventory 
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“provides  a  good  compromise  on  future  force  structures  mix,  resolves  sufficiency 
concerns,  and  eliminates  the  industrial  base  fighter  production  gap  until  the  F-35  can 
enter  Full  Rate  Production.”35  This  attempt  to  reduce  risk  did  not  trump  the  affordability 
argument  in  the  budget  process,  and  the  result  was  the  final  187  aircraft  program. 

The  Air  Force  took  several  approaches  to  mitigate  the  operational  risk  of  fewer  F- 
22s.  The  first  was  to  look  at  the  defense  strategy.  In  order  for  the  Air  Force  to  agree 
there  were  enough  F-22s  to  meet  the  prescribed  mission  sets,  the  prevailing  wisdom 
was  the  Air  Force  would  plan  for  one  major  theater  wide  conflict  and  absorb  the  risk  of 
whatever  scenarios  would  arise  simultaneously  instead  of  planning  to  be  fully  engaged 
in  multiple  major  conflicts  at  the  same  time.  At  the  time,  the  Air  Force  planned  to 
present  forces  to  the  CCDRs  in  10  Air  Expeditionary  Force  “buckets.”  240  PMAI  aircraft 
equated  to  one  F-22  squadron  being  assigned  to  each  bucket,  so  there  would  always 
be  F-22s  ready  to  meet  CCDRs’  needs.  187  aircraft  does  not  allow  this  rotation  since  it 
equates  to  roughly  1 20  PMAI,  half  the  number  the  Air  Force  insisted  was  required.36 
Fewer  planned  airplanes  drove  F-22s  to  be  viewed  as  a  lower  density  asset,  potentially 
to  be  tasked  as  more  of  an  emergency  response  force  instead  of  a  planned  force. 

Another  step  to  mitigate  risk  for  the  CCDRs  was  to  determine  how  much 
additional  legacy  fighter  quantity  and  capability  would  have  to  be  maintained  or 
enhanced  to  partly  compensate  for  the  reduced  number  of  F-22s.  Some  overlap  in  the 
legacy  and  fifth-generation  fighters  was  always  planned  to  meet  worldwide  air 
superiority  needs,  but  delays  in  the  F-22  development  and  reduction  to  the  planned 
procurement  numbers  caused  the  Air  Force  to  accelerate  retirements  of  some  its  oldest 
fighters  in  order  to  afford  needed  capability  upgrade  programs  and  service  life  extension 
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programs  on  others.  The  number  of  F-1 5  Eagles  (A/B/C/D  models  combined)  still  in  the 
inventory  as  of  October  2009  was  522,  about  half  of  the  total  ever  produced.37 

In  order  to  have  any  chance  of  staying  relevant,  service  life  extension  programs 
(SLEP)  and  modernization  efforts  are  essential  to  ensure  legacy  fighters  remain  viable. 
The  Air  Force  plans  to  have  about  176  “Golden  Eagle”  F-15Cs  projected  to  be  used 
until  2030.38  These  jets  are  being  upgraded  with  new  capabilities,  most  importantly  a 
new  active  electrically  scanned  array  (AESA)  radar  to  improve  the  F-15C’s  ability  to 
detect,  identify,  and  attack  threats  at  greater  distances.39  The  “Golden  Eagles”  will  help 
fill  the  gap  of  F-22s  by  meeting  about  50  percent  of  the  worldwide  air  dominance 
requirements  which  alleviates  a  good  portion  of  the  operational  risk,  but  F-15Cs  cannot 
be  used  in  the  most  severe  threat  environments  without  significant  risk  of  loss.40 
Golden  Eagles  are  more  robust  and  modern  than  the  legacy  F-15Cs  and  have  an 
advantage  of  carrying  more  fuel  than  F-22s,  but  they  lack  F-22’s  stealth,  supercruise, 
and  maneuverability. 

The  biggest  problem  with  solving  operational  risk  by  upgrading  older  aircraft  is 
that  the  fleet  still  continues  to  age  and  becomes  more  expensive  to  operate.  Fiscal 
savings  from  buying  less  F-22s  must  be  diverted  into  these  modernization  programs 
and  they  are  also  tunneled  into  paying  for  the  higher  operations  and  sustainment  costs 
for  the  legacy  airplanes,  so  the  expected  savings  from  reducing  F-22s  do  not  fully 
materialize.  The  net  result  is  that  DoD  ends  up  with  a  less  capable,  less  modern  force 
for  the  same  or  more  cost  with  more  risk  of  being  able  to  achieve  all  of  the  mission  sets. 
The  same  problem  is  being  seen  with  F-1 6  as  it  undergoes  numerous  SLEP  efforts 
while  waiting  for  F-35  production  to  ramp  up.  Again,  these  funds  are  being  diverted 
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from  acquisition  of  more  modern  aircraft  and  incurring  the  substantial  sustainment  bills 
for  upgrading  and  maintaining  legacy  aircraft. 

Acquisition  professionals  traditionally  define  risk  in  terms  of  probability  and 
consequence  of  an  event  that  has  not  yet  occurred.  Some  view  the  operational  risk  for 
fewer  F-22s  to  be  low  since  it  has  not  been  used  in  combat  because  of  unchallenged 
US  air  superiority,  and  that  the  probability  of  being  employed  in  the  future  is  low 
because  some  see  conflict  in  the  Asia-Pacific  theater  as  so  highly  unlikely.  This 
perspective  is  based  on  the  US  and  China  being  engaged  in  economic  or  information 
battles;  the  interdependence  of  these  globalized  economies  makes  military  conflict 
seem  less  likely.  A  less  optimistic  view  is  that  the  probability  of  conflict  with  a  near-peer 
or  peer  requiring  F-22’s  level  of  air  superiority  is  low,  but  the  consequence  of  not  having 
adequate  F-22s  if  those  OPLANs  were  activated  is  catastrophic  to  the  nation’s  ability  to 
seize  the  initiative  and  conduct  the  desired  numbers  of  offensive  operations  in  anti¬ 
access/anti-denial  environments.  Also,  “while  the  risk  of  conflict  with  China  cannot  be 
ignored,  neither  should  it  be  exaggerated.”41  Other  conflicts  are  much  more  likely  and 
not  predicted,  such  as  our  involvement  in  the  Balkans,  Afghanistan,  Iraq  in  2003,  and 
more  recently  Libya.  Ultimately,  the  operational  risk  of  the  decision  to  reduce  the 
number  of  F-22s  depends  on  worldview.  If  the  prevailing  belief  is  that  the  US  is  more 
likely  to  be  involved  in  non-peer  conflict,  then  the  perceived  operational  risk  is  lower 
because  the  force  is  reasonably  balanced  for  a  wide  array  of  enemies.  If  concerns 
about  the  rise  of  other  nations  with  increasing  sophistication  of  air-to-air  and  particularly 
ground-to-air  threats  dominate  thinking,  then  operational  risk  causes  more  angst  despite 
the  complementary  systems  the  US  joint  force  has  to  counter  potential  enemies. 
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Force  Management  Risk.  The  second  category  is  force  management  risk,  the 
“ability  to  recruit,  retain,  train,  educate,  and  equip  the  All-Volunteer  Force,  and  to  sustain 
its  readiness  and  morale  ...  in  the  near  term,  midterm,  and  long  term.”42  The  Air  Force 
Recruiting  Service  “recruits  the  brightest  candidates  possible,  and  then  provides  them 
with  tough,  highly  technical  training  that  gives  them  the  right  skills  to  sustain  the  combat 
capability  of  America's  Air  Force.”43  Culturally,  the  Air  Force  prides  itself  on  operating 
high  technology  platforms  to  achieve  its  missions,  whether  they  are  airplanes,  satellites, 
or  remotely  piloted  aircraft  and  it  recruits  accordingly.44  Over  the  past  12  years,  the  Air 
Force  has  consistently  exceeded  its  annual  goals.45  Officer  and  enlisted  retention  is 
also  high,  so  much  so  that  the  Air  Force  was  compelled  to  institute  voluntary  and  non¬ 
voluntary  force  reduction  measures  to  decrement  the  size  of  the  force  over  the  last  few 
years.  “Air  Force  retention  is  at  a  16-year  high  and  active  duty  end  strength  remains 
bloated  above  congressionally  mandated  levels;”  the  Air  Force  is  taking  steps  to  be  at 
the  active  duty  authorized  end  strength  of  332,800  by  the  end  of  Fiscal  201 2  and  has 
announced  plans  to  reduce  an  additional  9,900  active,  reserve,  and  guard  airmen.46 

Americans  join  the  military  for  many  reasons  such  as  to  serve  their  country,  to 
get  an  education,  and  to  make  a  difference  in  the  world.  People  stay  in  the  military  for 
many  reasons  as  well,  including  earning  a  retirement  pension,  assuring  job  stability 
when  the  civilian  job  market  is  depressed,  working  beside  great  people,  taking 
advantage  of  unique  opportunities,  and  continuing  to  defend  the  nation.  Given  the 
recruiting  and  retention  statistics,  the  Air  Force  is  apparently  meeting  its  members’ 
expectations,  which  are  also  buoyed  by  a  difficult  economy.  Flowever,  the  number  of  F- 
22s  is  not  a  contributing  risk  factor  to  recruiting  and  retention  holistically. 
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However,  only  187  F-22s  drives  unexpected  implications  to  force  structure  and 
training.  In  2004  General  Hal  Hornburg,  the  ACC  commander,  stated,  “We  can  do  with 
fewer  [new  airplanes  than  legacy  airplanes]  ...  we  have  airplanes  now  emerging  that 
are  so  much  more  capable  that  F-15  and  F-16  that  we  believe  replacing  them  one-for- 
one  is  not  required.”47  F-22  squadrons  often  have  only  18  to  21  Primary  Aircraft 
Assigned  (PAA)  compared  to  24  PAA  for  legacy  fighter  squadrons.48  From  a  pilot 
manpower  perspective,  this  number  and  current  policy  dictate  the  aircrew  ratio.  The 
number  of  planes  also  drives  the  calculus  on  the  number  of  flying  hours  available  for  the 
unit  during  each  year.  As  a  squadron  commander,  it  is  challenging  to  keep  all  of  the 
pilots  current  with  a  reduced  number  of  primary  and  backup  aircraft,  especially  when  the 
average  mission  capable  rate  hovers  around  60  percent,  even  though  the  rates 
continue  to  improve.49  Flying  T-38s  and  simulators  help  to  with  maintain  basic 
airmanship  skills,  but  they  cannot  replicate  all  the  skills  an  F-22  pilot  needs  to  rehearse. 
The  F-22  community  also  sustains  its  proficiency  by  participating  in  realistic  combat 
training  exercises  around  the  world.  These  exercises  benefit  morale  because  the  pilots 
continue  to  hone  their  combat  skills  despite  not  being  actively  engaged  in  combat.50 

The  PAA  number  also  generates  the  size  of  the  authorized  maintenance 
personnel  cadre.  There  are  clearly  challenges  with  keeping  a  proficient  military 
maintenance  capability  when  there  are  so  few  F-22  bases  and  so  few  other  low- 
observable  aircraft  in  the  Air  Force  inventory.  Additionally,  even  an  experienced 
enlisted  fighter  maintenance  professional  may  not  immediately  possess  the  necessary 
skills  to  maintain  F-22s  when  transitioning  from  a  legacy  weapon  system,  even  though 
they  hold  all  the  qualifications  on  paper.51  And  of  course,  the  Air  Force  expects  its 
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personnel  to  rotate  to  other  bases  instead  of  “homesteading”  which  is  beneficial  for 
spreading  new  ideas  and  developing  airmen  but  can  be  detrimental  to  building  a  core  of 
people  who  are  experts  in  a  specialized  skill  set.  Early  on,  fluctuating  personnel 
proficiency  compounded  by  a  smaller  inventory  of  F-22s  contributed  to  lower  than 
desired  mission  capable  rates,  but  proficiency  and  availability  continue  to  increase. 

Finally,  the  challenge  with  educating  and  training  the  pilot  force  is  that  the  lack  of 
airplanes  overall  slows  the  pipeline  for  introductory  training  at  Tyndall  Air  Force  Base, 
upgrade  training  at  home  station,  and  advanced  training  at  the  Weapons  Instructor 
Course  at  Nellis  Air  Force  Base.  Further,  there  are  fewer  sorties  available  for  the  most 
experienced  F-22  pilots  to  test  software  and  weapon  system  upgrades  as  well  as  to 
develop  tactics,  techniques,  and  procedures  to  be  disseminated  to  the  field  since  those 
jets  at  Nellis  are  shared  with  the  Weapons  Instructor  Course.52  This  reduction  in 
innovation  from  the  users  also  hampers  the  acquisition  community’s  ability  to  try  to 
implement  programs  to  upgrade  capabilities  or  reverse  deficiencies  discovered  in 
realistic  scenarios  because  the  overall  process  is  slower. 

Overall,  the  risk  incurred  by  the  Air  Force  in  the  force  management  realm  should 
be  categorized  as  low  to  medium.  The  impact  of  fewer  airplanes  is  evident  in  the  slow 
pace  of  test  and  training  opportunities.  From  an  operations  and  maintenance  manning 
perspective,  F-22  will  suffer  no  more  than  any  other  platform.  Degraded  morale  issues 
which  may  arise  are  more  likely  attributable  to  dissatisfaction  with  the  Air  Force-wide 
non-voluntary  force  shaping  initiatives  and  the  five  months  that  the  entire  F-22  fleet  was 
grounded  during  201 1  for  issues  with  its  oxygen  system.  The  normal  ebb  and  flow  of  F- 
22  operations,  training,  and  manning  are  less  likely  to  drive  morale  declines. 
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Institutional  Risk.  Third,  institutional  risk  is  “the  capacity  of  management  and 
business  practices  to  plan  for,  enable,  and  support  the  execution  of  DoD  missions  ... 
[and]  develop  effective  and  efficient  organizations  ...  over  the  near  term,  midterm,  and 
long  term.”53  One  objective  in  the  2010  QDR  was  to  “further  reform  the  Department’s 
institutions  and  processes  to  better  support  the  urgent  needs  of  the  warfighter  [and]  buy 
weapons  that  are  usable,  affordable,  and  truly  needed.”54  This  section  focuses  on  the 
defense  acquisition  system,  the  defense  industrial  base,  and  F-22’s  termination  impact. 

Despite  its  cost  and  schedule  issues,  F-22  experienced  some  notable  acquisition 
successes  which  should  be  adopted  in  future  programs.  First  and  foremost,  the 
industrial  base  and  the  U.S.  government  partnered  to  field  an  airplane  that  is 
unmatched.  Also,  once  production  got  on  track,  F-22  had  over  five  years  of  on  time 
deliveries  to  the  field.  Additionally,  production  costs  per  airplane  were  declining 
appropriately.  Finally,  phasing  the  software  into  increments  allowed  F-22  to  be  fielded 
initially,  with  additional  capability  to  come  later  by  adding  more  mature  technologies. 

This  prevented  creating  a  greater  development  chasm  which  would  have  further  slowed 
fielding  and  caused  angst  in  the  acquisition  oversight  and  user  communities. 

F-22  endured  many  valid  criticisms  from  OSD,  Congress,  and  the  media  as  it 
proceeded  from  development  through  production.  First,  challenges  in  developing  and 
integrating  highly  advanced  avionics,  stealth,  and  other  critical  technologies  into  a  viable 
airframe  caused  the  development  program  to  be  significantly  slower  than  expected. 
Developmental  schedule  delays  directly  translate  to  program  cost  increases  in  design, 
redesign,  and  test  as  well  as  in  the  monthly  burn  rate  which  keeps  the  industry  team 
working  on  the  program.  F-22’s  development  cost  was  capped  by  law  and  revised 


18 


multiple  times  by  Congress,  but  eventually  ended  up  being  over  $30  billion.  Second,  it 
adopted  an  evolutionary  strategy  to  incorporate  additional  technology,  but  it  was  very 
late  in  the  program  after  it  had  already  been  under  scrutiny  for  many  years.  It  was  a 
proper  decision,  but  the  program  was  not  given  credit  for  phasing  the  fielding  for 
additional  software,  weapons  integration,  and  extra  radar  capability  given  the  overall 
delays  and  developmental  timespan.  Third,  it  was  slow  in  meeting  operational 
maintenance  measures,  such  as  mean  time  between  failure.  Readiness  improved 
steadily  once  more  airplanes  were  in  the  inventory  and  the  maintenance  personnel 
gained  experience  in  low  observable  requirements,  but  the  low  metrics  hurt  the  F-22’s 
reputation  as  a  system.  Overall,  the  technical  risk  in  the  program  was  high,  limiting  the 
program’s  ability  to  achieve  its  objectives  within  its  cost  and  schedule  parameters. 
Dissatisfaction  in  OSD  and  Congress  with  slow,  costly  acquisition  clearly  factored  in  the 
decision  and  contributed  to  the  demise  of  the  program. 

Unfavorable  perception  of  one  major  defense  acquisition  program  is  a  risk  to 
other  ongoing  programs  because  of  the  effect  on  their  reputations  and  their  execution. 
Mistakes,  poor  execution  of  an  acquisition  strategy,  and  injects  outside  the  program 
manager’s  control  tend  to  cause  additional  policies  and  legislation  to  be  created. 
Additional  Congressional,  OSD,  and  service  oversight  tends  to  ensue  for  other 
acquisition  programs  as  well  in  an  attempt  to  prevent  a  similar  issue  from  surfacing  in 
other  programs.  Since  programs  are  often  uniquely  tailored,  blanket  policies  and  new 
processes  are  rarely  helpful  to  provide  revealing  insights  or  to  improve  performance. 

Improving  acquisition  performance  processes  to  decrease  institutional  risk  for  all 
programs  is  important,  even  though  it  is  too  late  for  F-22  and  probably  for  F-35  to  make 
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enormous  change.  There  is  room  for  improvement  in  efficiency  and  effectiveness,  so 
the  probability  of  not  being  able  to  improve  processes  is  low  but  the  consequence  of  not 
improving  acquisition  is  high  for  government,  industry,  warfighters,  and  the  taxpayers. 

Another  area  that  could  be  examined  for  risk  and  reform  is  the  requirements 
development  process,  which  feeds  the  acquisition  system.  The  QDR  postulated  “the 
requirements  for  new  systems  are  too  often  set  at  the  far  limit  of  current  technological 
boundaries  ...  too  often  the  result  is  disappointing  initial  performance  followed  by 
chronic  cost  and  schedule  overruns.”55  All  stakeholders  must  become  more 
sophisticated  in  their  understanding  of  the  requirements  generation  process,  the 
determination  of  key  performance  parameters  that  the  systems  must  meet,  and  the 
recognition  of  the  cost  and  schedule  impact  of  trying  to  maximize  performance.  The 
requirements  process  can  be  cumbersome  and  aims  to  maximize  “possible”  capability 
to  meet  warfighter  gaps;  rarely  do  users  want  to  simply  address  what  is  “feasible”  or 
“realistic”  or  “affordable”  to  meet  their  needs.  This  is  one  of  the  natural  tensions  in  the 
acquisition  system,  but  users  need  to  understand  that  the  elegant,  higher  technology 
system  is  often  more  fraught  with  risk.  An  evolutionary,  phased  program  which 
deliberately  grows  capability  is  generally  faster  and  more  easily  upgraded,  often  at  a 
lower  cost.  One  radical  approach  which  has  been  proposed  to  alter  the  requirements 
system  would  be  to  change  from  a  capabilities-based  system  where  capability  is 
generally  more  important  than  affordability  to  a  threats-based  requirement  system  which 
would  help  prioritize  DoD  investments  based  on  realistic  assessments  of  the  most  likely 
threats.56  This  was  the  requirements  methodology  used  previously  by  DoD,  but  it  would 
not  be  an  easy  endeavor  to  morph  the  system  back.  One  key  way  to  potentially 
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improve  the  threats-based  process  from  its  previous  instantiation  would  be  to  require 
evolutionary  acquisition  to  field  capabilities  incrementally,  whereas  the  original  system 
tended  to  field  a  “final”  solution.  This  change  could  help  mitigate  risks  of  spending 
precious  funds  developing  niche  or  overly  capable  weapons  which  address  a  very 
limited  target  set  instead  of  focusing  attention  on  programs  which  have  great  promise, 
address  broader  warfighter  needs,  and  should  have  priority  in  the  department.  It  could 
also  help  control  operational  test  community’s  weapon  system  tests  beyond  the  scope 
of  its  specifications  against  threats  the  system  may  not  be  designed  to  defeat,  as 
opposed  to  the  defined  threats.  Understandably,  threats  can  change  over  a  lengthy 
acquisition  program,  but  stable  requirements  engender  more  opportunities  for  success; 
upgrade  programs  can  address  adding  new  capabilities  to  meet  the  emerging  threats 
without  hampering  the  baseline  programs  and  ensure  the  fielded  system  is  effective. 

According  to  the  QDR,  the  sustainment  of  the  defense  industrial  base  is  a  vital 
subset  of  Institutional  Risk.57  The  industrial  base  is  complicated  because  it  includes 
small  and  large  companies,  military  and  commercial  focused  entities,  traditional  and 
emerging  technologies,  as  well  as  the  organic  capacity  of  the  government.  There  are 
many  differing  concerns  and  variables  between  these  different  sectors  of  industry,  and  it 
is  hard  to  define  measures  of  merit  that  clarify  the  myriad  of  issues.58  No  longer  do 
defense  related  technologies  drive  the  market,  so  DoD  is  not  in  a  position  to  dictate 
what  investments  private  industry  makes  in  technology  development  when  the  declining 
defense  budget  promises  lower  returns  for  industry.  Regardless,  the  defense  industrial 
base  must  exist  and  must  be  healthy  in  order  for  the  nation  to  develop,  procure,  and 
maintain  the  capabilities  it  needs  to  achieve  national  security  objectives. 
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Challenges  facing  fixed-wing  development  and  production  industries  include  the 
workload  being  insufficient  to  maintain  existing  workforce,  an  aging  workforce,  and 
military  unique  skills  that  cannot  be  maintained  with  the  decreasing  overall  workload  - 
all  contribute  to  high  risk  for  execution  of  new  programs.59  Design  and  development  are 
the  most  manpower  intensive  phases  in  the  acquisition  life  cycle  and  require  the  most 
technical  and  engineering  experts.  With  a  lack  of  new  programs  across  the  entire 
aerospace  industry,  it  is  becoming  more  and  more  difficult  for  industry  to  justify 
maintaining  a  “standing  force”  of  personnel  because  that  translates  into  overhead  costs 
if  there  is  no  work  to  perform.  It  is  not  affordable  for  the  government  to  support  keeping 
industry  expertise  in  large  quantities  either.  Also,  recreating  a  skilled  production 
workforce  is  not  easy  when  production  ends.  Highly  skilled  people  find  jobs  elsewhere, 
so  if  they  are  needed  again  in  the  manufacturing  plant  at  some  point,  they  are  most 
likely  not  available.  It  is  difficult  to  recreate  production  facilities,  such  as  floor  space  and 
tooling,  once  they  have  been  liquidated.  These  problems  are  not  exclusive  to  F-22. 

Smaller  businesses  are  often  the  first  to  be  disrupted  when  decisions  affecting 
large  programs  are  made.  Small  businesses  tend  to  be  the  third-  and  fourth-tier 
suppliers  that  generally  get  the  bulk  of  their  work  by  providing  components  and 
subcomponents  in  the  advanced  procurement.  For  F-22,  production  of  each  airplane 
took  three  years.  Advanced  procurement  occurred  in  the  first  year  of  each  aircraft’s 
funding,  so  the  last  long  lead  item  was  probably  delivered  in  2009  or  early  2010  to  be 
included  in  the  final  F-22  delivered  in  December  201 1 .  These  smaller  companies  must 
find  another  buyer  for  their  products,  develop  and  market  new  products,  or  risk  going 
out  of  business.  But  even  first  tier  suppliers  are  at  risk.  “The  Air  Force  in  2007 
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estimated  that  of  about  1 ,000  first-tier  F-22  supplier  firms,  roughly  1 1 0,  or  about  1 1  %, 
were  also  F-35  suppliers  [because  of  significant  international  participation],  so  most  F- 
22  supplier  firms  would  not  be  supported  by  F-35  production”  if  F-22  production  were 
halted.60  Impacts  across  the  defense  industrial  base  are  not  limited  to  the  big  prime 
contractors;  in  fact,  they  are  harsher  on  the  critical  suppliers. 

Studies  released  in  2009  declared,  “Prematurely  closing  the  F-22  line  could 
jeopardize  America’s  ability  to  hedge  against  potential  miscalculations  of  the  future 
threat  environment.”61  But  the  decision  was  made,  hence  the  risks  are  already 
assumed.  Congress  provided  nearly  $360  million  across  FY10-12  to  complete 
procurement  of  equipment  to  stand  up  operational  locations,  complete  deliveries  of  Lots 
7-10  aircraft,  and  fund  “production  shutdown  activities  to  preserve  necessary  assets  for 
long-term  fleet  sustainment.”62  However,  this  implies  that  the  program  is  not  preserving 
all  of  the  unique  production  tooling  in  case  the  government  wished  to  restart  production 
at  some  point,  and  is  just  keeping  the  tools  that  are  needed  for  sustainment.  RAND 
estimated  that  the  cost  to  package  the  production  tooling  from  the  five  locations  which 
produced  major  subsections  of  the  aircraft  to  be  $1 7  million  in  non-recurring  costs,  and 
$150  thousand  annually  to  maintain.63  This  would  not  have  been  a  huge  investment. 

Further,  costs  to  restart  must  also  be  examined.  Restart  costs  would  include 
planning  and  administration,  tooling,  personnel,  and  requalification  of  parts  and 
processes.64  RAND  estimated  that  the  cost  to  restart  F-22,  assuming  a  large  time  gap 
in  production  such  as  the  current  reality,  would  be  at  least  $307  million.  The  cost  for  a 
notional  number  of  75  additional  airplanes  would  be  about  at  least  $17.4  billion,  which  is 
$4.5  billion  more  than  it  would  have  been  if  75  airplanes  could  have  been  tacked  onto 
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the  production  line  with  no  break  in  advanced  procurement  or  production.65  A  decision 
to  restart  F-22  production  in  the  future  would  have  significant  ripples  through  the  Air 
Force  and  DoD  budgets  if  it  were  determined  more  F-22s  were  the  best  solution  to  meet 
a  critical  national  security  need,  but  it  is  highly  unlikely  given  the  budgetary  pressures. 

There  are  multiple  instances  in  the  QDR  and  the  new  strategic  guidance  about 
the  importance  of  sustaining  the  industrial  base  to  mitigate  risks  for  future  acquisition, 
but  there  is  not  much  evidence  of  action  being  taken  or  funding  associated  with  the 
effort.66  There  is  an  office  in  the  Under  Secretary  of  Defense  Acquisition,  Technology  & 
Logistics  that  is  responsible  for  Manufacturing  and  Industrial  Base  Policy.  It  focuses  on 
all  aspects  of  the  defense  industrial  base,  large  and  small,  and  promotes  “policies  and 
actions  that  provide  for  long-term  innovation,  efficiency,  profitability,  and  productivity 
growth.”67  It  is  challenging  to  discern  whether  its  analyses  of  risks,  interdependencies, 
and  cost  drivers  actually  translate  into  investments  by  DoD  in  shoring  up  deficiencies, 
creating  new  areas  for  industry  to  pursue,  or  increasing  competition.  It  is  difficult  to  find 
obvious  funding  lines  dedicated  to  industrial  base  sustainment  in  the  budget 
documentation  in  any  meaningful  amount.  The  concept  of  industrial  base  sustainment 
is  acknowledged  as  good  and  necessary,  but  it  is  extremely  difficult  to  implement 
because  the  link  of  funding  to  policy  is  second  or  third  order  at  best  and  the  government 
cannot  afford  to  subsidize  industry  without  a  product  to  show  for  it.  Further,  industrial 
base  support  does  not  compete  well  in  the  budget  against  the  pressing  needs  of  today. 
Ultimately,  the  probability  of  not  being  able  to  sustain  the  industrial  base  is  medium  to 
high  if  more  development  and  production  programs  are  not  initiated,  and  the 
consequence  of  not  doing  so  is  high.68  The  magnitude  of  the  industrial  base  risk  is  not 


24 


solely  attributable  to  F-22  cancellation  as  it  already  had  a  finite  production  plan  and  one 
program  cannot  singlehandedly  sustain  or  cause  the  decline  of  the  industrial  base. 

Future  Challenges  Risk.  Finally,  the  fourth  area  is  future  challenges  risk,  “the 
Department’s  capacity  to  execute  future  missions  successfully,  and  to  hedge  against 
shocks  ...  [by  fielding]  superior  capabilities  and  sufficient  capacity  to  deter/defeat 
emerging  threats  in  the  mid  and  long  term.”69  F-22  is  clearly  a  superior  capability  but  it 
is  debatable  whether  it  was  procured  in  sufficient  quantities  to  fulfill  its  role  in  multiple 
theaters  simultaneously  with  varying  threat  levels.  In  2008,  Air  Combat  Command 
asserted  that  by  only  procuring  187  F-22s,  “the  nation  is  accepting  an  increased  risk  in 
terms  of  time  and  attrition  to  accomplish  the  objectives  outlined  by  the  National  Defense 
Strategy.”70  Fortunately,  F-22  has  a  fifth-generation  complement,  the  F-35. 

The  F-35  Lightning  II  is  a  highly  advanced  multi-role  fighter  designed  to  defeat 
current  and  future  threats.  It  is  designed  to  replace  many  different  legacy  aircraft  in  the 
DoD  inventory  for  the  Air  Force,  Navy,  and  Marines.  The  program’s  procurement  plan 
is  1 ,763  F-35A  Air  Force  jets  and  a  combination  of  680  F-35B  and  F-35C  aircraft  for  the 
Marine  Corps  and  Navy.71  All  three  F-35  variants  are  concurrently  in  development  and 
low  rate  initial  production,  with  the  F-35A  program  farther  ahead  in  testing.  Initial 
operational  capability  for  F-35A  is  planned  sometime  after  2016,  with  the  other  variants 
to  follow.72  Six  F-35A  and  three  F-35B  aircraft  have  been  delivered  to  date  to  Eglin  Air 
Force  Base,  Florida,  for  pilot  and  maintainer  training.73  F-35’s  integrated  capabilities 
represent  another  leap  in  technology,  and  the  planned  quantities  will  be  able  to  address 
worldwide  operational  requirements  in  concert  with  F-22  and  other  platforms. 
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While  F-22  aircraft,  weapons,  and  sensors  are  optimized  to  seize  and  maintain 
air  dominance,  F-35’s  are  optimized  for  Global  Persistent  Attack.74  Both  carry  air-to-air 
and  air-to-ground  weapons  and  are  stealthy,  but  they  have  design  features  precluding 
them  from  being  completely  fungible.  They  are  not  operationally  interchangeable;  they 
are  complementary  capabilities  and  both  are  needed  to  achieve  national  objectives.75 

The  risk  posed  to  US  forces  by  potential  adversaries  is  that  in  fulfilling  their  own 
objectives,  they  continue  to  proliferate  threats  which  severely  diminish  the  combat 
effectiveness  of  US  legacy  aircraft  and  start  to  threaten  sophisticated  technologies. 
Instead  of  spending  immense  resources  trying  to  design  and  build  jets  to  match  fifth- 
generation  fighters,  “many  nations  are  following  China’s  lead  in  putting  more  emphasis 
on  anti-stealth,  anti-access  air  defense  technologies.”76  Also,  “proliferation  of  modern 
surface-to-air  missile  systems  by  Russia  and  others  will  pose  growing  challenges  for  US 
military  operations  worldwide.”77  Modeling  and  simulation  shows  legacy  aircraft  are 
rendered  nearly  operationally  obsolete  until  the  threats  are  eliminated  in  robust 
scenarios.  Fewer  F-22s  to  clear  the  skies  in  the  first  attack  wave  may  put  even  F-35s 
increasingly  at  risk  in  follow-on  operations  because  legacy  platforms  cannot  assist.78 

In  the  most  robust  scenarios,  the  US  is  postured  to  address  the  threats.  In  the 
event  that  multiple  theaters  are  facing  combat  operations,  the  highest  threat  theater 
would  receive  the  preponderance  of  the  fifth-generation  assets  and  the  less  stressing 
scenario  would  employ  the  very  capable  legacy  assets  in  the  inventory  to  meet  the 
CCDR  requirements.  This  force  structure  best  allows  for  preparedness  and  flexibility. 

While  waiting  for  F-35  to  be  fielded  in  the  proper  quantities  to  meet  the  CCDRs’ 
needs,  the  DoD  must  mitigate  the  risk  with  SLEP  programs  on  other  platforms  such  as 
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F-1 6.  Similar  to  the  SLEP  programs  for  F-1 5C  previously  discussed,  F-1 6  is  undergoing 
SLEP  efforts  particularly  in  structural  enhancements  because  eventually  aircraft 
structural  elements  will  fail  over  time  after  repeated  use  in  the  intense  speed  and  G- 
forces  of  the  fighter  environment.79  Planes  can  either  undergo  modernization  programs 
to  extend  their  structural  service  life,  or  alternatively,  be  replaced.  The  Navy  chose  to 
extend  the  F-1 8  production  line  and  is  buying  some  additional  F-18E/Fs  while  waiting 
for  its  F-35s.  F-1 8E/F  has  tremendous  capabilities,  but  is  still  less  than  a  fifth- 
generation  fighter.  It  is  a  plan  that  the  Air  Force  could  consider  as  well.  While  the  Air 
Force  has  not  bought  any  new  F-1 5s  or  F-1 6s  for  more  than  20  years,  allies  are 
currently  procuring  new  F-1 5s  and  F-1 6s,  so  the  production  lines  are  open;  these  jets 
have  integrated  advanced  capabilities  which  could  be  further  enhanced  for  US  use. 

The  debate  of  whether  advanced  fourth-generation  aircraft  are  enough  to  meet  national 
security  requirements  or  does  America  really  need  fifth-generation  fighters  is  alive  and 
well,  and  the  discussion  continues  as  F-35  costs  continue  to  grow  and  production 
deliveries  move  farther  into  the  future.  Buying  more  fourth-generation  fighters  which  are 
significantly  less  expensive  certainly  augments  the  quantity  of  airplanes  and  the 
capacity  to  confront  future  adversaries,  but  the  capability  to  win  decisively  and  quickly  is 
also  less,  so  determining  the  threat  level  is  paramount  to  making  that  type  of  decision. 

A  final  future  risk  is  whether  the  F-35,  suffering  similar  programmatic  delays  and 
cost  overruns  as  F-22,  will  survive  politically.  The  general  consensus  is  it  will,  but  the 
quantities  may  eventually  be  reduced.  The  fact  that  some  international  partners  paid 
into  the  development  and  that  foreign  military  sales  will  reduce  US  production  costs 
while  bolstering  capabilities  of  allies  are  significant  bargaining  chips  that  F-35  backers 
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hold  with  Congress  and  DoD  that  F-22  did  not  have.  Ultimately,  this  diminishes  the  risk 
of  the  F-35  program  being  terminated,  which  would  cause  entirely  different  issues. 
Ramifications  of  a  New  Strategy  and  National  Budget  Challenges 

Turning  from  an  assessment  of  the  magnitude  of  the  various  risks  postulated  to 
have  been  accepted  in  2010,  as  a  result  of  new  strategic  guidance,  the  Air  Force  and 
DoD  may  have  incurred  additional  risk  by  cancelling  F-22  early.  In  January  2012,  the 
Secretary  of  Defense  released  “Sustaining  U.S.  Global  Leadership:  Priorities  for  21st 
Century  Defense,”  which  reflects  a  change  in  strategy  from  the  primary  focus  to  being 
on  fighting  today’s  wars  to  also  include  preparing  the  Joint  Force  for  future  challenges.80 
The  strategy  identifies  a  geopolitical  environment  shift  to  emphasize  the  Asia-Pacific 
theater  as  well  as  the  Middle  East.81  Finally,  it  is  founded  under  the  premise  DoD 
budget’s  will  continue  to  decline  and  includes  the  planned  reduction  of  the  budget  by 
$487  billion  over  the  next  ten  years.  In  his  press  conference  to  release  the  guidance, 
Secretary  of  Defense  Leon  Panetta  explicitly  stated  that  the  new  strategy  does  not 
include  the  impacts  of  sequestration  if  it  were  to  occur  in  January  2013,  resulting  in  an 
additional  $500  billion  to  be  taken  from  the  defense  budget  during  that  ten-year  period.82 

General  Martin  Dempsey,  Chairman  of  the  Joint  Chiefs  of  Staff,  announced  that 
the  risks  in  the  new  strategy  would  be  measured  in  “time  and  capacity.”83  The  strategy 
emphasizes  Asia  first,  which  means  that  the  Air  Force  and  the  Navy  will  play  larger 
roles  in  the  strategic  planning  with  longer  range  assets.  F-22  is  more  suited  for  that 
environment,  but  fewer  F-22s  is  a  risk  in  time  and  capacity  in  that  it  could  hamper  the 
ability  to  rapidly  achieve  air  dominance  with  a  near-peer  or  in  a  less  permissive,  anti¬ 
access  environment.  The  need  for  longer  range  stealth  assets  also  points  to  the  reason 
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DoD  is  pursuing  a  new  long  range  strike  bomber  to  be  fielded  in  the  2020s.  There  are 
many  important  priorities  which  need  to  be  funded  to  address  the  emerging  strategy. 

As  the  defense  budget  declines,  the  developmental,  flyway,  and  overall  program 
costs  of  F-35  continue  to  grow,  and  the  F-35  faces  similar  developmental  and  fielding 
delays  as  F-22  did,  the  2010  decision  to  halt  F-22  production  early  may  have  been 
suboptimal.  In  the  most  recent  budget,  DoD  reallocated  over  $15  billion  from  the  entire 
F-35  program  between  FY13-17  and  deferred  (but  did  not  cancel)  production  deliveries 
to  reduce  concurrency  in  the  program  and  try  to  stave  off  pitfalls  encountered  by  F-22. 

At  this  point,  flyaway  costs  for  F-35  for  FY1 1  are  approximately  $121  million,  well  above 
the  originally  advertised  flyaway  cost  of  about  $65  million  and  approaching  F-22’s  final 
flyaway  cost.84  Right  now,  F-35’s  planned  development  and  procurement  program  is 
$382  billion,  not  including  operations  and  sustainment  costs  which  are  anticipated  to  top 
$1  trillion  over  F-35’s  life  cycle.85  This  is  a  tremendous  bill  to  pay  for  our  security. 

Based  on  the  new  strategy  and  applying  the  QDR  risk  framework  to  the  F-22 
cancellation,  the  overall  risks  are  somewhat  altered.  The  operational  risk  is  probably 
the  same  because  the  threat  of  the  anti-access  environment  is  mostly  in  the  Asia-Pacific 
theater.  The  force  management  risk  is  medium  for  airplanes,  given  the  need  to  acquire 
a  new  tanker,  F-35,  and  a  new  bomber  as  well  as  other  critical  intelligence,  surveillance, 
and  reconnaissance  and  space  assets,  and  low  for  the  personnel  needs  because  of  the 
same  overall  Air  Force  culture.  Institutional  risk  is  well  past  for  F-22,  but  is  probably 
medium  to  high  for  F-35  and  other  programs  facing  acquisition  process  challenges. 
There  will  be  less  tolerance  in  a  declining  budget  environment  for  acquisition  delays  and 
overruns  and  perhaps  more  willingness  to  look  at  other  less  capable  but  more 
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affordable  options.  The  defense  industrial  base  will  also  have  higher  risk,  not  because 
of  F-22’s  cancellation  but  because  of  a  lack  of  new  programs  for  the  aerospace  industry 
overall  in  the  2020s  and  the  potential  inability  of  industry  to  attract  and  retain  technical 
expertise.  The  future  challenges  risk  is  the  same  assuming  F-22,  F-35,  tanker,  and  the 
new  bomber  are  all  successfully  fielded  in  reasonable  inventory  numbers,  otherwise  it  is 
higher  than  it  currently  is.  The  risk  of  all  the  systems  being  available  to  meet  these 
challenges  grows  with  every  F-35  delay  and  cost  increase. 

Conclusion 

“Strategic  risks  are  the  risks  that  (a)  the  business  model  is  not  effectively  aligned 
with  the  strategy  or  (b)  one  or  more  future  events  may  invalidate  fundamental 
assumptions  underlying  the  strategy.”86  Risks  are  born  from  internal  process  issues 
and  external  disruptions,  such  as  technology,  economic  changes,  and  competition. 

DoD  operates  in  a  realm  where  strategic  risks  are  always  prevalent;  the  goal  is  to  align 
the  force  structure  to  the  strategy  in  a  way  that  provides  the  most  flexibility  to  morph 
when  the  threats  change.  When  DoD  makes  strategic  decisions  to  meet  the  national 
security  objectives,  strategic  risks  are  always  present  and  mitigations  must  be  put  in 
place  to  reduce  the  potential  likelihood  and  consequences  of  the  risks  coming  to  fruition. 

The  cancellation  of  F-22  production  in  2010  was  a  strategic  decision  which  came 
with  operational,  force  structure,  institutional,  and  future  challenges  risks.  The  program 
was  cancelled  for  a  myriad  of  reasons,  including  cost  overruns  in  a  tightening  economy, 
changes  in  the  geopolitical  environment  post-Cold  War,  sense  of  no  peer  competitor, 
large  schedule  delays,  perception  of  poor  acquisition  performance,  and  political 
pressures.  In  the  end,  the  program  was  deemed  not  affordable,  so  the  Air  Force  and 
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DoD  must  adjust  strategy  accordingly  to  ensure  the  187  aircraft  which  were  procured 
will  be  sufficient  to  address  national  security  needs. 

To  assess  the  quality  of  a  decision,  Stanford  University’s  Strategic  Decision  and 
Risk  Management  Program  advocates  six  elements  to  evaluate:  appropriate  frame; 
creative,  doable  alternatives;  meaningful,  reliable  information;  clear  values  and 
tradeoffs;  logically  correct  reasoning;  and  commitment  to  action.87  Using  these  criteria, 
the  decision  to  cancel  F-22  fulfilled  these  elements  and  was  a  reasonable  decision, 
made  with  a  realistic  understanding  of  the  assumed  risks.  Was  it  the  best  possible 
decision?  That  is  certainly  debatable,  particularly  whether  the  187  F-22s  are  sufficient 
to  fulfill  the  needs  of  multiple  combatant  commanders  simultaneously.  At  the  time,  it 
was  probably  necessary  for  the  decision  to  be  forced  on  the  Air  Force  because  the  Air 
Force  was  so  culturally  tied  to  F-22  that  it  corporately  had  difficulty  articulating  other 
reasonable  options,  yet  needed  to  increase  investments  in  other  capability  areas. 

Given  the  new  security  strategy  and  the  extreme  budgetary  pressures,  it  appears 
that  operational  risk  in  particular  was  underestimated  in  the  201 0  QDR  F-22  decision 
process.  Today’s  Asia-Pacific  first  emphasis,  costs  of  sustaining  and  modernizing 
legacy  aircraft,  capacity  concerns  to  meet  multiple  high  threat  taskings  simultaneously, 
and  delays  in  fielding  F-35  contribute  to  elevating  the  risk  incurred  by  truncating  F-22 
early.  The  possibility  of  sequestration  taking  effect  in  January  2013,  removing  an 
additional  $500  billion  from  the  defense  budget  over  the  next  10  years,  would  cause 
DoD  to  “shed  missions,  commitments,  and  capabilities  necessary  to  protect  core  U.S. 
national  security  interests,  resulting  in  a  demoralized  and  hollow  force.”88  It  would 
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require  a  revamp  of  the  new  strategy,  and  would  put  tremendous  pressure  on  acquiring 
a  complementary  mix  of  forces  to  ensure  security  around  the  world. 

America  is  willing  to  spend  a  great  deal  of  money  on  defense  to  ensure  national 
security.  However,  “the  Department  and  the  nation  can  no  longer  afford  the  quixotic 
pursuit  of  high-tech  perfection  that  incurs  unacceptable  cost  and  risk.”89  Our  defense 
strategies  depend  on  air  dominance  being  established  quickly  and  assume  meeting  that 
objective  is  a  given,  but  in  the  future  it  may  not  be  if  we  do  not  invest  in  the  right  mix  of 
platforms  and  weapons  to  defeat  adversary  threats.  Although  the  F-22  is  an  expensive 
aircraft  to  operate,  its  capabilities  are  worth  the  costs  to  ensure  preparedness  for  rising 
threats.  But  it  is  also  true  that  the  country  cannot  afford  infinite  capability,  and  that 
balanced  risks  must  be  taken.  The  challenge  is  to  find  where  strategy  and  capability 
intersect,  and  to  resource  efforts  accordingly  to  best  position  the  nation  for  success. 

“We  must  be  prepared  to  make  hard  decisions  about  the  trade-off  between  performance 
and  price  in  our  capabilities,  while  recognizing  that  a  push  for  “one-size-fits  all”  solutions 
may  result  in  a  greater  risk  of  reduced  flexibility  during  operations.”90 
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